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degree, are needed, however, when working with such small
amounts of fuel.
Oxygen is used for the combustion, although air would
be more in accordance with the conditions of practical work.
The difficulties of igniting and burning a coal sample in a
current of air, in a confined space, without smoke and soot
production, are so great, however, that oxygen has been
generally accepted as the only possible substitute.
Two methods of its application are in use. Either the
fuel sample is burned under normal atmospheric pressure
in a calorimeter of the'"submerged bell" type, or the fuel
is burned under high pressure in the " bomb" type of
calorimeter. In skilled hands either method gives reliable
and concordant results, but since the decomposition products
of coal vary in character with the temperature, the calorific
values obtained by the bomb are higher than those obtained
by the bell.
When using either the bomb or the bell type of calorimeter,
it is essential to have some protection against temperature
exchanges between the vessel holding the measured volume
of water and the outside air. Fig. 47 shows the form used.
An outer water-jacketed vessel containing a stirrer encloses
an inner air space, in which the nickel-plated highly polished
vessel containing the water is supported on three small he.at-
hiHulating corks. When in position, the nickel vessel is thus
surrounded by an air jacket and a water jacket, and if a
round asbestos board or plate with the necessary openings in
it for the thermometer, electrical ignition wires and oxygen
supply tube be employed to close the top of the vessel, the
temperature exchanges with the outside air will be reduced
to a minimum. Fig. 47 also shows the mechanical stirrer
used at the end of the test to obtain a thorough mixture of
the water in the inner vessel. Electrical ignition is requisite
with both types of calorimeter.
A small briquette-or tabloid-mould completes the apparatus
required for fuel calorimetric work, since if it be attempted
to burn the fuel in powdered form, it will be found that low
results are obtained. This deficiency is due to portions of